The electrophysiological and mechanical effects of atrial natriuretic peptide and acetylcholine on guinea pig ventricular papillary muscle.
The direct effects of atrial natriuretic factor (ANF) and acetylcholine (ACh) on isolated guinea pig ventricular papillary muscle were studied. ANF (3 x 10(-9) - 3 x 10(-7) M), a cardiogenic hormone, had no significant electrical or mechanical effects on guinea pig papillary muscle driven at a frequency of 60 beats/min in normal (4 mM) and high [K]0 (27 mM) Tyrode solutions. On the other hand, ACh (3 x 10(-8) - 3 x 10(-7) M) caused a significant shortening of action potential duration and the contractile force showed no change or a slight decrease. At high concentration (5 microM), ACh reduced action potential durations at 50% and 90% repolarization (APD50 and APD90) by 10.5 +/- 2.1% and 12.4 +/- 1.8%, respectively, but the contractile force was slightly increased by 9.8 +/- 1.2%. In eleven of twenty-six preparations, spontaneous activity occurred and intermingled with driven activity. The ectopic rhythms were suppressed by ACh (1-5 microM). The changes in electrical but not mechanic activity induced by ACh were suppressed in the presence of five micromolar atropine. These results reveal that, in guinea pig papillary muscle, ANF had no direct chronotropic or inotropic effect. ACh may reduce APD and spontaneous discharges through an activation of muscarinic receptors but enhance twitch tension through other mechanisms.